This program is a revision of the CABFAC program of Kovan and Imbrie (1971) which incorporates the following improvements: each factor is plotted against depth on the printer; samples are ordered stratigraphically by the program, so that input data need not be ordered stratigraphically; an option has been added to transform all variables to zero means before calculating the cosine-theta matrix; and all subroutines are variabledimensioned, so that the size of the program may be changed by simply altering the main program.
INTRODUCTION
The CABFAC program of Klovan and Imbrie (1971) was designed to perform a Q-mode factor analysis of data sets with a large number of samples (N) and a smaller number of variables (n). A direct solutions of a Q-mode factor analysis involves manipulating an N x N matrix of numbers; this approach is not possible when N is large. CABFAC uses matrix transformations to reduce the problem to perform Q-mode analyses involving hundreds of samples.
I wished to use CABFAC to study pollen samples from sediment cores in order to compare the results with those obtained by using principal component analysis (Adam, 1973) For CABFAC/USGS this routine has been completely rewritten as PLOTTA.
Each factor is plotted about a zero y-axis, and the scaling factor used is easy to read. Each data point may be plotted either as a single point (default) or as a bar extending from the data point to the zero axis. Any character may be used for plotting; default character is a plus (+). In addition to the graphical versio n of the data, the sample identification, sample depth and the plotted data value are printed.
PLOTTA is also much faster than PLOT. In one test run using the a program execution time decrease of about 5% as compared with PLOT.
Zero-mean data transformation
In working with pollen data, I have found it useful to transform each variable to a zero mean before calculating the similarity-coefficient matrix (Adam, 1974) . This option has been added to the program, and may be selected by punching a '3' in column 16 of control card number 2.
Stratigraphic ordering of samples CABFAC DELUXE lists output in the same order in which it appears in the input deck. CABFAC/USGS eliminates this restriction, at the added cost of requiring that sample depth be punched with the input data for each sample. Depth is considered to increase downward, but an option is provided for depth to increase upwards, as might occur using elevational data from .outcrop sampling.
Ordering is done only once, just after the data has been read, using subroutine THREAD.
This routine creates a threaded list that specifies the order in which samples are to be listedfor output, and this list is referred to for all subsequent printing and punching operations. Job control card: Cols. 1-3-NV, the number of variables Cols. 4-7-N S, the number of samples Cols. 8-12-Percent of information required, F5.0 Col. 14-If greater than zero, input data will be transformed to percentages before analysis. . Col.
16-I TRANS, values as follows: 0-no trans formation 1-transform each variable to % of maximum value 2=* transform each variable to % of range 3= transform each variable to zero mean Cols. 17-18-NROT, number of factors to be rotated. If NROT=0, the program will select enough factors to describe the percent of information required or 10 factors, whichever is less, and will then produce VAREMAX factor sets for that set of factors and for all smaller sets down to 2 factors. If NROT is specified, only one set of VABIMAX factors will be produced. Cols. 19-20-IFPUN, punch control, values as follows:
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